The Earth=s deep interior is only accessible by indirect methods, first and foremost seismological studies. The interpretation of these seismic data and the corresponding numerical modelling requires measurements of the elastic properties of representative Earth materials under experimental simulated in-situ pressure-temperature conditions.
The experimental simulation of P-T conditions in the transition zone and deep mantle require quasihydrostatic pressure generation. Multi-Anvil devices, also called Large Volume Presses (LVP), have a 3-dimensional pressure generation in principle. The sample volume is 10 to 10 m , -7 -8 3
i.e. it is thousand to 10-million-fold bigger than that in Diamond Anvil Cells. We used the singlestage DIA MAX 80 (300 tons) and the double-stage DIA MAX 200x (1750 tons) installed at beamlines F2.1 and W II for our experiments. Ultrasonic interferometry evaluates the superposition of the elastic waves reflected from the front and rear face of the sample. The result is a periodical sequence of constructive and destructive interferences [1, 2, 3, 4, 5, 6, 7] . The technique require parallel sample faces. For known sample length the elastic wave velocity can be calculated from the distance between the maxima or minima in the interference pattern. That means the sample length under in situ conditions is strongly needed, i.e. precise high pressure ultrasonic interferometry require X-radiography at a light source. The practical uncertainty of the velocity measurements by interferometric technique used in LVPs is in the range of 0.2%, i.e. 10-times better than the travel time method, and is totally independent on the length of the entire travel path in particular. But there is a problem with classical ultrasonic interferometry, it is very time consuming. Sweeping through the frequency range of several tens of MHz costs about 30 minutes, much too long for transient measurements. The data transfer function (DTF) [2, 6] technique sends a calculated signal to the transducer comprising the entire frequency range, which was used by the classical sweep technique. Consequently the reply of the system also comprises all the superpositions of the elastic waves reflected from both front faces of the sample. The superposition pattern of the classical sweep technique is recaptured by a post-experimental convolution. So, the syn-experimental time and effort of the frequency sweep is shifted to a post-experimental calculation. Saving the highly resoluted transfer function to a PC-harddrive costs about 1 minute.
Measuring the elastic wave velocities of melts under simulated mantle conditions require some refinement of the set-up design. First of all the sample has to be encapsulated to prevent the melt from leaking out of the working section resulting in a blow-out of the whole set-up. With a molten sample the alignment of buffer and reflector becomes critical. Otherwise the reflected waves from the front and rear face of the sample would be no longer parallel to each other resulting in problems with the evaluation of their superposition. The high melting temperatures of basic rocks result in softening of the boron epoxy cubes of the set-ups accompanied by an increased blow-out hazard. Classical capsule materials used in experimental petrology -gold and platinum -drop out of the choice because of their high X-ray density. Even a thin metal sheet between buffer and sample for its encapsulation is a problem because of the short ultrasonic wave length of several tens of micrometers, i.e. metal foil and wave length are in the same order of magnitude and additional interfaces result in extra energy losses. We designed a set-up with an encapsulation made from titanium covering the entire travel path including reflector and blow-out preventer (Fig. 1) . It is sealed during the first stages of the high pressure run, ensures the alignment of the working section, and is sufficiently X-ray transparent. For the first test runs we picked a material with a low melting point, but a very low viscosity -hot-melt adhesive for optics. Any leaking or misalignment of the molten sample could not be observed. Fig. 2 shows the elastic wave velocity results up to 0.5 GPa pressure and 400°C temperature. Fig. 3 displays the X-radiographs taken before and after sample melting. ultrasonic sample before and after melting under high pressure at 0.5 GPa.
